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(54) Qlue gun type gluing apparatus 

(57) A glue gun type gluing apparatus has glue 
guns (8a} and (8b) for applying glue to a gluing area in 
a joint flap (2) of a corrugated board sheet (1) for manu- 
facturing a box, which runs on a box manufacturing line, 
a sheet end detection sensor (3) for detecting the front 
and rear ends of the corrugated board sheet (1), an 
encoder (7) for measuring the travel distance of the cor- 
rugated board sheet (1), and a control unit (9) for con- 
trolling the operation of the glue guns (8a) and (8b). The 
control unit (9) learns and stores the position of gluing 
areas on the basis of the information from the sheet end 
detection sensor (3) and the encoder (7) while the cor- 
rugated i^oard sheet (1) is run at a low speed, and 
restricts the acquisition of detection signals t>y the sen- 
sor (3) during the time from the passing of the end point 
of the joint flap (2) to the arrival of the start point of the 
next joint flap (2). 
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Description 

The present invention relates to a glue gun type 
gluing apparatus which is installed on a corrugated f ib- 
erboard box manufacturing machine to supply glue to a 
joint flap at the corrugated board (cardboard) sheet 
width end, which is necessary for box manufacturing. 

A corrugated board box manufacturing machine for 
manufacturing corrugated board boxes is configured as 
shown in general configuration view of FIG. 3 of the 
accompanying drawings. Usually, corrugated board 
sheets 1 stacked in a board supply section 51 are sent 
out one after another, first printed at a printing section 
52, and then sent to a slotter creaser section 53, where 
creases 61 indicated by broken lines in FIQ. 4 are put 
on the conjugated board sheet 1 at a aeasing section 

54 in the sk>tter creaser section 53. Then, slots 62 and 
unwanted portions 64 of a joint flap 2. which are indi- 
cated by hatching in FIG. 4, are cut with a slotter shaft 

55 and removed in the slotter creaser section 53. Next, 
the corrugated board sheet 1 is folded in a folding sec- 
tion 56, and discharged by being stacked in a pile of a 
predetermined number of sheets In a counter stacker 
section 57. The corrugated board sheet 1 is conveyed 
by many conveying rollers 59 and a belt conveyor 60. 

At the inlet portion of the folding sectksn 56 Is pro- 
vided a gluing apparatus 58. Before the folding process 
in the folding section 56 and just after the cutting opera- 
tion of unwanted portions 64 of the joint flap 2 with the 
slotter shaft 55. glue is applied to the joint flap 2 by 
using this gluing apparatus 58. 

Thus, to manufacture corrugated board boxes, glu- 
ing of required portions is needed. Therefore, a gluing 
apparatus 58 has conventionally been installed on a 
con-ugated board box manufacturing machine. One of 
such gluing apparatuses 58 is a glue gun type gluing 
apparatus. 

FIGS. 5 and 6 illustrate a conventional glue gun 
type gluing apparatus installed on a corrugated board 
box manufiacturing machine as described above. FIG. 5 
is a general configuration view of the apparatus, and 
FIQ. 6 is a schematic plan view for illustrating the oper- 
ation thereof. 

As shown in FIG. 5. the conventional glue gun type 
gluing apparatus has a sheet end detection sensor 3, an 
encoder 7, a glue gun set 23. an electrical control pane! 
24, and a glue line detecting scanner 25. 

Among these elements, the sheet end detection 
sensor 3 is disposed corresponding to the central por* 
tion of the width of the corrugated board sheet 1 on the 
travel line (the line indicated by dashed arrows in FIG. 
5). The encorder 7 is connected to a pulley 6 driven by 
pulley 4 via a timing belt 5. the pulley 4 being f ixed to the 
shaft end of a feed roll portion etc. outside the view 
showing the transfer of the corrugated board sheet 1 
and the glue gun incorporates a solenoid valve. The 
electrical control panel 24 is used to set the value of 
glue injection timing from the glue gun 23 on the basis 



of the detection signal from the sheet end detection sen- 
sor 3 and the encoder 7. The glue line detecting scan- 
ner 25 is used to check the state of glue lines N applied 
to the joint flap 2 of the corrugated board sheet 1 . The 

5 check result of this scanner 25 is also sent to the elec- 
trical control panel 24. 

In order to supply glue 1 3 to the glue gun 23. a glue 
reservoir 26, a glue pipe 16. and a glue pump 27 are 
provided as a glue supply section, so that the glue 13 

10 put in the glue reservoir 26 is fed to the glue gun 23 via 
the glue pipe 16 by being driven by the glue pump 27. 

Further, to control the injection pressure of glue 
from the glue gun 23. an air control panel 28 for control- 
ling the injection pressure of glue from the glue gun 23 

IS and air pipes 29 for supplying a predetermined com- 
pressed air pressure from the air control panel 28 to tiie 
glue gun 23 are provided. 

A glue applying head 30 is nnounted at tiie tip end of 
the glue gun 23. Several types of glue applying heads 

20 30 having one to six nozzles corresponding to tiie 
required number of glue lines are prepared. Among 
these glue applying heads 30, a set of glue applying 
heads 30 having nozzles corresponding to the required 
number of glue lines is selected and mounted. 

25 By such a configuration, before manufacturing a 
box, the operator first measures the dimensions regard- 
ing the gluing part of tiie conrugated board sheet 1 
which is passed through the box manufacturing 
machine. Specifically, as shown in FIG. 6, dimension A 

30 from the front end of the corrugated board sheet 1 to the 
rear end of the gluing position and dimension B from the 
front end of the corrugated board sheet 1 to the front 
end of the gluing position are measured. The operator 
inputs and sets specified values determined by giving 

35 consMeration of tiie relative position between the sheet 
end detection sensor 3 and tiie glue gun 23 to tiiese 
measured values to the electrical control panel 24. The 
reason why measurement is thus made regarding the 
gluing part of the corrugated board sheet 1 and the val- 

40 ues are input and set to the electrical control panel 24 is 
because the corrugated board sheet 1 has a variety of 
shapes and setting is needed according to various kinds 
of the corrugated board sheet 1 . 

After tiie setting is made, when the conjugated 

45 board sheet 1 is fed in the direction indicated by an 
arrow in FIG. 6. the front end of the conrugated board 
sheet 1 is detected by the sheet end detection sensor 3. 
The glue gun 23 is supplied with compressed air having 
a predetermined pressure set at the air control panel 28 

50 and glue 13 sucked from the glue reservoir 26 by the 
glue pump 27. and the solenoid valve of the glue gun 23 
is activated at a predetermined timing calculated by the 
detection signal from the sheet end detection sensor 3. 
tiie number of pulses obtained by the encoder 7, and 

55 the values set to the electrical control panel 24. 

Thereupon, as shown in FIG. 6. glue is applied to 
section C (= A - B) only from when distance B is passed 
from the sheet end (front end) to when distance A is 
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passed at the joint flap 2 of the corrugated board sheet 
1 , so that glue lines N are formed in this section C. The 
glue line detecting scanner 25. which is fixed to a posi- 
tion close to the glue lines N above the upper surface of 
the joint flap 2, detects the state in which the glue line N 5 
is not continuous (i.e.. discontinuous glue line) or other 
troubles, and carries out control for stopping the supply 
of the corrugated board 1 by electrical control when 
detecting any trouble. 

However, the conventional glue gun type gluing 10 
apparatus as described above has various problems 
described below in terms of the configuration aind func- 
tion thereof. 

in the above-described glue gun type gluing appa- 
ratus explained as the prior art, the sheet end detection is 
sensor 3 is disposed at a position deviating from the 
passage of the joi nt flap 2 of the corrugated board sheet 
1 . so that it detects only the tip end of the fed corrugated 
board sheet 1. Therefore, when the length of the glue 
line N is set corresponding to the position and length of 20 
the joint flap 2, it is necessary to measure the sheet 
regarding the glue injection start and end positions for 
each production lot and then to input the measured val- 
ues manually to the electrical control panel. Accord- 
ingly, the measurement and setting operations are ss 
required for each order change (lot change), and much 
time is taken to change the setting, so that the rate of 
operation of the box manufacturing machine is reduced, 
and in turn, the productivity is decreased significantly. 

Needless to say, if the sheet end detection sensor 3 30 
is disposed at a position above the travel line of the joint 
flap 2 of the corrugated board sheet 1 , the measure- 
ment and setting operations for each order change (lot 
change) can be omitted partially, so that the increase in 
productivity can be expected by the shortened time for 3s 
changing the setting. However, if the sensor is located 
at the position above the travel line of the joint flap 2. 
there arise problems described below. This is a reason 
why the sensor is positioned away from the travel line of 
the joint flap 2. 40 

The corrugated board box manufacturing machine 
cuts a rectangular sheet as shown in FIG. 4. In the vicin- 
ity of a gluing part 63, the unwanted portion (scrap por- 
tion) 64 as indicated by hatching in FIG. 4 is cut just 
before the gluing part 63. By this cutting operation, a 4S 
board scrap is produced and flies off to the gluing part 
63 and its vicinity especially in high-speed operation. In 
particular, if such a board scrap is present between the 
gluing parts 63 of two corrugated board sheets running 
at an appropriate distance, mistaken detection can hap- so 
pen, arxi further malfunction is caused. Specifically, 
despite the fact that a board scrap merely passes 
through the sheet end detection sensor 3. the sheet end 
detection sensor 3 reacts and carries out mistaken 
detection such as to take the passing of a board scrap ss 
for the passing of the end of corrugated board sheet. As 
a result, by the control based on this mistaken detec- 
tion, malfunction such that the glue gun is operated mis- 



takenly is caused. 

Since the saaps of the scrap portions 64 drop by 
gravity, measures for directing the scraps downward or 
sideward by providing a high-speed air nozzle can be 
taken. Even if such measures are taken, however, when 
the running speed of the corrugated board 1 is high, the 
movement of scraps cannot be controlled, and large 
amounts of scraps fly off to the vicinity of the gluing part. 
Therefore, the scraps flying off to the gluing part cause 
the malfunction of the sheet end detection sensor 3. 

Also, in the conventional glue gun type gluing appa- 
ratus, only one set of glue guns is provided, and the 
number of glue lines N is changed by replacing the glue 
gun tip (glue applying head) having a different number 
of nozzles. Therefore, only one kind of glue line length 
can be set so that at the joint flap having a notch 
groove, for example, glue cannot be applied over the 
total width including the groove. 

The present invention was made to solve the above 
protDlems, and accordingly an object thereof is to pro- 
vide a glue gun type gluing apparatus which can directly 
detect a sheet end without causing a malfunction of 
detecting device relating the sheet end so that the 
change of setting relating to gluing can be made easily 
and properly in a short period of time, by which the pro- 
ductivity of box manufacture can be improved. 

Another object of the present invention is to provide 
a glue gun type gluing apparatus in which the control of 
glue gun is easy, and a plurality of glue lines can be 
applied (set) automatically and exactly in the joint flap 
area of a corrugated board sheet. 

Still another object of the present invention is to 
provide a glue gun type gluing apparatus in which plural 
kinds of glue lines with different lengths can be applied 
in the joint flap area of a corrugated board sheet. 

A glue gun type gluing apparatus in accordance 
with the present invention comprises: a glue gun for 
applying glue to a gluing area in a joint flap at the side 
end of a corrugated board sheet for manufacturing a 
box. which runs on a box manufacturing line; a sheet 
end detection sensor for detecting that the front and 
rear ends of the joint flap of a corrugated board sheet 
running on the box manufacturing line have arrived at a 
predetermined positfon; an encoder for measuring the 
travel distance of a corrugated kx)ard running on the box 
manufacturing line; and a corrtrol unit for controlling the 
operatfon of the glue gun. The cornrol unit executes a 
teaming mode in which the distance between the start 
and end points of the joint flap of a corrugated board 
sheet running on the box manufacturing line is estab- 
lished on the basis of the detection information from the 
sheet end detection sensor and the measurement infor- 
mation from the encoder while a corrugated board 
sheet is run. at a low speed below a predetermined 
speed on the box manufecturing line, and the positions 
of start and end points of the gluing area with respect to 
the passing of start point of the joint flap are learned 
and stored, and an ordinary mode in which the opera- 
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tion of the glue gun is controlled at the Injection start 
and end timing based on the positions of start and end 
points of the gluing area with respect to the passing of 
start point of the joint flap stored by the learning mode 
and the information from the sheet end detection sensor 5 
and the encoder, and the acquisition of detection sig- 
nals by the sheet end detection sensor is restricted dur- 
ing the time from the passing of the end point of the joint 
flap of a conxigated board sheet to the amval of the start 
point of the joint flap of the next corrugated board sheet 10 
on the basis of the detection information from the sheet 
end detection sensor. 

By this configuration, the learning mode is first exe- 
cuted through the control unit Specifically, while the 
corrugated board sheet is run at a tow speed below a is 
predetermined speed on the box manufacturing line, the 
start point detection signal and end point detection sig- 
nal of the joint flap of corrugated board sheet are 
received from the sheet end detection sensor, the travel 
distance of the corrugated board sheet measured by the 20 
encoder during the time from the receipt of the start 
point detection signal to the receipt of the end point 
detection signal is input, and teased on this, the posi- 
tions of start and end points of the gluing area with 
respect to the passing of start point of the joint flap are 2S 
learned and stored. 

In this learning mode, since learning is effected 
while the corrugated board sheet is run at a low speed 
below the predetermined speed, board scraps etc. pro- 
duced by the cutting of the corrugated board sheet 1 30 
easily drop from the box manufacturing line, so that the 
scraps etc. do not remain in the vicinity of the joint flap. 
Therefore, mistaken detection due to board scraps etc. 
is avoided when the start and end points of the joint flap 
is detected by the sheet end detection sensor. 3s 

Next, the ordinary mode is executed through the 
control unit. Specifically, after the passing of the start 
point of the joint flap is detected by the sheet end detec- 
tion sensor, the operation of glue gun is controlled at the 
injection start and end timing based on the positions of 40 
start and end points of the gluing area with respect to 
the passing of start point of the joint flap, stored by the 
learning mode, and the travel distance of corrugated 
board sheet measured by the encoder. 

In this ordinary mode, after the passing of the end 45 
point of the joint flap of cormgated board sheet is 
detected on the basis of the detection information from 
the sheet end detection sensor, the acquisition of detec- 
tion signals by the sheet end detection sensor is 
restricted until the arrival of the start point of the joint so 
flap of the next corrugated board sheet. Therefore, even 
if the board scrap etc. produced by the cutting of the 
corrugated board sheet passes through the detection 
area of the sheet end detection sensor during the time 
until the arrival of the start point of the joint flap of the ss 
next corrugated board sheet mistaken detection such 
that the sheet end detection sensor takes the scrap etc. 
for the start point of the joint flap is avoided. 



The glue gun type gluing apparatus of the present 
invention defined in claim 3 is such that in the apparatus 
according to daim 2, the glue gun consists of at least 
two sets of glue guns having one to several nozzles, 
with the injection start and erxi timing of one glue gun 
among these plural glue guns being taken as the refer- 
ence timing, the control unit stores, in advance, the cor- 
rection value regarding the injection start and end 
timing of other glue guns, and the plural glue guns are 
operated on the basis of the reference timing and the 
correction value by the control unit 

By this configuration, one glue gun among the plu- 
ral glue guns is operated at the reference timing, and 
other guns are operated on the basis of the reference 
timing and the correction value, by which glue is applied 
to the joint f\ap so that the kind and length of glue line Is 
different for each glue gun. 

The invention is described further hereinafter, by 
way of example only, with reference to the accompany- 
ing drawings, in which:- 

FIG. 1 is a general configuration view of a glue gun 

type gluing apparatus in accordance with one 

embodiment of the present invention; 

FIG. 2 is a schematic plan view for illustrating the 

operation of a glue gun type gluing apparatus in 

accordance with one embodiment of the present 

invention; 

FIG. 3 is a general configuration view of a conven- 
tional corrugated board box manufacturing 
machine; 

FIG. 4 is a schematic plan view for illustrating the 
working of a corrugated board sheet; 
FIG. 5 is a general configuration view of a conven- 
tional glue gun type gluing apparatus; and 
FIG. 6 is a schematic plan view for illustrating tiie 
operation of a conventional glue gun type gluing 
apparatus. 

One embodiment of the present invention will be 
described below with reference to the accompanying 
drawings. FIGS. 1 and 2 show a glue gun type gluing 
apparatus in accordance with one embodiment of tiie 
present inventk>n. 

Rrst a corrugated board box manutecturing 
machine provided with the glue gun type gluing appara- 
tus will be explained. Since the corrugated board box 
manufacturing machine is the same as that of the prior 
art explained with reference to FIG. 3, it will be 
explained with reference to FIG. 3. 

As shown in FIG. 3, the corrugated board box man- 
ufacturing machine provided with the glue gun type glu- 
ing apparatus has a board supply section 51. slotter 
creaser section S3, creasing section 54, slotter shaft 55, 
folding section 56, and counter stacker section 57 from 
the upstream part of the box manufacturing line. The 
gluing apparatus is provided at the inlet portion of the 
folding section 56. 
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On this corrugated board box manufacturing 
machine, usually, corrugated board sheets 1 stacked In 
a board supply section 51 are sent out one after 
another, first printed at a printing section 52, and then 
sent to a slotter creaser section 53, where creases 61 5 
indicated by broken lines in FIG. 4 are put on the corru- 
gated board sheet 1 at a creasing section 54 in the slot- 
ter creaser section 53. Then, slots 62 and unwanted 
portions 64 of a joint flap 2, which are indicated by 
hatching in FIG. 4, are cut with a slotter shaft 55 and 
renrxsved in the slotter creaser section 53. Next, the cor- 
rugated board sheet 1 1s folded in a folding section 56, 
and discharged by being stacked to a pile of a predeter- 
mined number of sheets in a counter stacker section 57. 
The con-ugated board sheet 1 is conveyed by many con- 
veying rollers 59 and a belt conveyor 60. 

Before the folding process in the folding section 56 
just after the cutting operation of unwanted portions 64 
of the joint flap 2 with the stotter shaft 55, glue is applied 
to the joint flap 2 by using the gluing apparatus 58. 

The glue gun type gluing apparatus of this embodi- 
ment has a sheet end detection sensor 3. an encoder 7, 
two sets of glue guns 8a and 8b, and a gluing electrical 
control panel 9 and a glue line inspection electrical con- 
trol panel 12, which are control units. 

Anfiong these elements, the sheet end detection 
sensor 3 is disposed above the travel line (the line indi- 
cated by dashed arrows in FIG. 1) of the joint flap 2 of 
the corrugated board sheet 1 . and the encoder 7 is con- 
nected to a pulley 6 driven by pulley 4 via a timing belt 
5, the pulley 4 being fixed to the shaft end of a feed roll 
portion etc. outside the view showing the transfer of the 
corrugated board sheet 1 . The encoder 7 measures the 
travel distance of the corrugated board sheet 1 running 
on the travel line from the rotational speed of the feed 
roll portion etc. The glue guns 8a and 8b each incorpo- 
rate a solenoid valve. By, for example, energizing this 
solenoid valve, glue is discharged from the glue guns 8a 
and 8b. The glue guns 8a and 8b are controlled individ- 
ually 

The gluing electrical control panel 9 controls the 
solenoid valves of the glue guns 8a and 8b independ- 
ently at a predetermined timing by receiving a detection 
signal from the sheet end detection sensor 3 and a 
detection signal from the encoder 7. The glue line 
inspection electrical control panel 12 photographs glue 
lines N applied to the joint flap 2 of the corrugated board 
sheet 1 with a halogen lamp 1 0 and a camera 22, and 
feeds the video signal obtained by the photographing to 
a glue line inspection screen 1 1 of a monitor TV set. 

The camera 22, which is disposed above the pas- 
sage line (above the travel line) of the joint flap 2 of the 
corrugated board sheet 1. catches the glue lines N as 
shadow by the projection of tight from the halogen lamp 
10, and the photographed image is output onto the glue 
line inspection screen 1 1 of the monitor TV set. The 
glue line inspection screen 11 of the monitor TV set 
enables visual monitoring, and if a trouble such as a dis- 



continuous glue line occurs, the SMpply off the corru- 
gated board sheet 1 is stopped automatically, or the 
position of defective sheet from the final position is dis- 
played so as to select (remove) it easily in the subse- 
quent process, by the electrical control through the glue 
line inspection electrical control panel 12. Although not 
shown, in addition to the above-mentioned control, 
other control can be carried out. for example, so as to 
inform the operator of the defective state using alarm 
means such as a revolving light or a buzzer if a problem 
occurs. 

In order to supply glue 13 to the glue guns 8a and 
8b. a glue tank 14 filled with the glue 13. a manually 
operable three-way switching valve 15, and glue pipes 
1 6 are provided. To supply cleaning water 1 8 to the giue 
guns 8a and 8b. a water pressure-feeding tank 19 filled 
with water 18, and a water supply pipe 20 are provided. 
Also, an electro-pneumatic converter 17 is provided to 
convert an electrical signal, which is set at the gluing 
electrical control panel 9 from various conditions such 
as the running speed of the corrugated board sheet 1 
and the state of glue 13, into a pneumatic pressure. 

The pneumatic pressure converted from an electri- 
cal signal by the electro-pneumatic converter 1 7 is sup- 
plied to the glue tank 14 through an air pipe 29, and the 
primary pressure of the electro-pneumatic converter 17 
is supplied into the water pressure-feeding tank 19 
through an air pipe 29. The glue 13 and the water 18 
contained in the tanks 14 arxi 19. respectively, are pres- 
surized by the supplied compressed air and fed to the 
three-way switching valve 15. By the path switching of 
this three-way switching valve, the glue 13 or the water 
18 is selectively supplied to the glue guns 8a and 8b. 

If the three-way switching valve 1 5 is operated, for 
example, manually, the water 18 in the water pressure- 
feeding tank 19 is supplied to the glue guns 8a and 8b 
to automatically clean the interior of glue gun and a tip 
end glue applying head (nozzle) portion, so that clog- 
ging caused by the solidification of glue etc. can be 
eliminated easily and reliably 

At the gluing electrical control panel (control unit) 9. 
either of leering mode and ordinary mode (production 
mode) can be selected. 

If the learning mode is set, the gluing electrical con- 
trol panel 9 sends a sheet supply control signal to 
another apparatus, not shown, and receives the detec- 
tion signal of start point of the joint flap 2 of the corru- 
gated board sheet 1 and the detection signal of end 
point thereof from the sheet end detection sensor 3 
while the cxsrrugated k>oard sheet 1 is run at a low speed 
below a predetermined speed. Also, the travel distance 
of the corrugated board sheet 1 measured by the 
encoder 7 during the time from the receipt of the start 
point detection signal to the receipt of the end point 
detection signal is input to the gluing electrical control 
panel 9. Based on this, the gluing electrical control 
panel 9 learns and stores the positions of start and end 
points of the gluing area with respect to the passing of 
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Start point of the joint flap 2. 

That is to say, the gluing area on the joint flap 2 can 
be set automatically through the gluing electrical control 
panel 9 so that a position at a predetermined distance 
from the front end of the joint flap 2. which is set in 
advance, is taken as the start point, and a position at a 
predetermined distance from the rear end of the joint 
flap 2. which is set in advance, is taken as the end point. 

In this learning mode, (earning is effected while the 
cornjgated board sheet 1 is run at a low speed below a 
predetermined speed, and gluing is not done. When the 
corrugated board sheet 1 is run at a low speed, board 
scraps etc. produced by the cutting of the corrugated 
board sheet 1 easily drop from the box manufacturing 
line by gravity. Therefore, the saaps etc. do not remain 
in the vicinity of the joint flap 2. Also, the predetermined 
speed. whk;h is the upper limit of speed of the corru- 
gated board sheet 1 in the learning mode, is set at a 
speed such that the board scraps easily drop from the 
box manufacturing line by gravity. 

In the ordinary mode (production mode), after the 
sheet end detection sensor 3 detects the passing of 
start point off the joint flap 2. the operation of the glue 
gun Is automatically controlled through the gluing elec> 
trical control panel 9 at the injection start and end timing 
based on the positions of start and end points of the glu- 
ing area with respect to the passing off start point of the 
joint flap 2. stored by the learning mode, and the travel 
distance of corrugated k>oard sheet measured by the 
encoder. 

In the ordinary mode, after the gluing electrical con- 
trol panel (control unit) 9 detects the rear end of the cor- 
rugated board sheet 1 (that is. the rear end of the joint 
flap 2) passing through the detectton point of the sheet 
end detection sensor 3 by using the sheet end detection 
sensor 3, electrical masking is done until the front end 
of the next corrugated board sheet 1 (that is, the front 
end of the joint flap 2) an-ives at the detection point of 
the sheet end detection sensor 3, so that mistaken 
detection caused by a board scrap flying to a position 
between the corrugated board sheet 1 fed sequentially 
and the next corrugated board sheet 1, that is. the mal- 
function of the sensor 3 caused by the board scrap 
momentarily blocking the sensor 3 Is prevented, by 
which the control is carried out so that the machine is 
not stopped by the occurrence of a problem such as a 
discontinuous glue line. 

The electrical masking, which must be such that 
although the detection signal of the passing of the front 
end of the corrugated board sheet 1 Qoint flap 2) is 
taken in effectively, the passing of the board scrap is not 
taken in as an effective detection signal, can be done by 
the signal processing based on the difference in detec- 
tion characteristics between the passing of the front end 
of the conrugated board sheet 1 (joint flap 2) and the 
passing of the board scrap. 

For the sheet end detection sensor 3, for example, 
a reflection type photoelectric tube, a transmission type 



photoelectric tube, etc. can be used. Assuming that, fbr 
example, the sensor turns on when a board is present at 
the detection point and off when it is absent, this sensor 
3 turns on momentarily for a very short period of time 

5 when a board scrap passes through the detection point 
of the sensor 3. and it turns on continuously for a long 
period of time when the joint flap 2 of the sheet passes 
through the detection point of the sensor 3. Therefore, 
the signal of the sheet end detection sensor 3 is proc- 

10 essed by, fbr example, a tow-pass filter or an integration 
circuit, t>y which electrical masking is done during the 
time from the passing of the rear end of the joint flap 2 
of a corrugated board sheet 1 to the arrival of the front 
end of the joint flap 2 of the next corrugated board sheet 

IS 1 at the detection point of the sheet end detection sen- 
sor 3, while the passing of the front end of the joint flap 
2 is reliably detected. Thereby, the control can be car- 
ried out so that mistaken detection caused by a board 
scrap flying to a position between the corrugated board 

20 sheet 1 and the next corrugated board sheet 1 is pre- 
vented. 

A glue applying head 21 at the tip end of the 
respective glue guns 8a and 8b can be changed. A plu- 
rality of glue applying heads 21 for a different number of 
25 glue lines are prepared for each of glue guns 8a and 8b. 
By attaching a head having the number of nozzles cor- 
responding to the intended number of glue lines to each 
glue gun Sa. 8b, glue of corresponding glue lines can be 
applied. 

30 For example, as stiown in FIG. 2. one glue gun 8a 
is equipped with a three-line glue applying head 21a 
and the other glue gun 8b is equipped with a one-line 
glue applying head 21b, and the injection timing of the 
head 21b is shifted in front and rear with respect to the 

35 head 21a, which is the reference, by the input of a cor- 
rection value. wNch enables two kinds of glue applica- 
tion with different glue line lengths. 

Regarding one glue gun 8a, when the gluing area is 
set automatically through the gluing electrical control 

40 panel 9 by the aforesaid learning mode, fbr example, as 
shown in FIG. 2, 80 that a position at a predetermined 
distance D from the front end of the joint flap 2 is taken 
as a start point and a position at a predetermined dis- 
tance J from the rear end of the joint flap 2 is taken as 

45 an end point, the glue gun 8a starts the injection off glue 
at the time point when the joint flap 2 advances the pre- 
determined distance D from the detectton of the front 
end of the joint flap 2, and subsequently continues the 
injection of glue until advancing a distance 

50 E (= L - O - J) calculated in advance from the total 
length of the joint flap 2 and the predetermined dis- 
tances D and J by the learning mode, then stopping the 
injection of glue when advancing the distance E. 

Regarding the other glue gun 8b, when, with the 

55 case of the glue gun 8a being the basic timing, the injec- 
tion of glue is started at a distance H1 reanward from the 
case of the glue gun 8a, and ended at a distance H2 
frontward from the case of the glue gun 8a. the values 
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HI and H2 or the numerical values corresponding to 
these are input to the gluing electrical control panel 9 as 
the correction values for injection timing. Therelay, for 
the glue gun 8b, the irrjection of glue is controlled at an 
injection timing such that a position at a distance 
F (= D + HI) . which is obtained by the correction of the 
predetermined distance D, from the front end of the joint 
flap 2 is taken as a start point, and a position at a dis- 
tance G (= E - HI - H2) . which is obtained by the cor- 
rection of the distance E, from the start point is taken as 
an end point. 

Accordingly, by the automatic setting through the 
gluing electrical control panel 9, as shown in FIG. 2, the 
glue gun 8a applies the glue 13 continuously in section 
E with a spacing of D provided from the front end of the 
joint flap 2 as shown in FIG. 2 by using the glue applying 
head 21a, and on the other hand, the glue gun 8b 
applies the glue 13 continuously in section G with a 
spacing of F provided as shown in FIG. 2 by using the 
glue applying head 21 b These glue guns 8a and 8b can 
draw three glue lines Na and one glue line Nb. respec- 
tively 

The gluing apparatus is so designed that depend- 
ing on the shape of the joint flap 2, only one set of glue 
applying head 21a may be set to be operative and the 
head 21b inoperative. 

Since tiie glue gun type gluing apparatus of this 
embodiment is configured as described above, tiie 
learning mode is first set. At the start of operation of a 
box manufacturing machine, usually, one to several cor- 
rugated board sheets 1 are passed on trial at a low 
speed to check \he quality of printing etc. The learning 
mode is set when this trial passing is done. In other 
words, the learning mode can be set without adding a 
new process. 

In tiie learning mode, while the corrugated tx>ard 
sheet 1 Is run at a k>w speed below a predetermined 
speed on the box manufacturing line through the gluing 
electrical control panel 9, the detection signal of start 
point of the joint flap 2 of the corrugated board sheet 1 
and the detection signal of end point thereof are sent 
from tiie sheet end detection sensor 3 to the gluing elec- 
trical control panel 9. and the travel distance of the cor- 
rugated board sheet 1 measured by the encoder 7 
during the time between the receipt of the start point 
detection signal to tiie receipt of the end point detection 
signal is input to tiie gluing electrical control panel 9. 
Based on these pieces of infbrmation. the gluing electri- 
cal control panel 9 learns and stores the positions of 
start and end points of the gluing area with respect to 
the passing of start point of the joint flap 2. Also, the cor- 
rection values HI and H2 of injection timing of the glue 
gun 8b with respect to tiie gluing eu'ea are input to the 
gluing electrical control panel 9. 

The learning mode by direct detection of ttie joint 
flap 2 provides an advantage that the measurement and 
setting operations, which have conventionally been 
required for each order change (lot change), can be 



made unnecessary or simplified, the time taken for set- 
ting change can be shortened significantly, and the rate 
of operation of the box manufacturing machine can be 
increased, so that the productivity can be enhanced 
5 greatiy 

In this learning mode, since learning is effected 
while tiie corrugated board sheet 1 is run at a low speed 
below the predetermined speed, board scraps etc. pro- 
duced by tiie cutting of the corrugated board sheet 1 

10 easily drop by gravity from the box manufacturing line, 
so that the scraps etc. do not remain in the vicinity of the 
joint flap 2. Therefore, a board scrap etc. is not detected 
mistakenly as the end of the corrugated board sheet 1 
by tiie sheet end detection sensor 3, and tiie erxi of the 

15 corrugated board sheet 1 is detected reliably so that tiie 
learning can be effected accurately 

Next, tiie mode is switched to the ordinary mode 
(production mode). In tills ordinary mode, after tiie 
sheet end detection sensor 3 detects the passing of tiie 

20 Start point of the joint flap 2, while the passing position 
of the joint flap 2 is recognized by tiie information from 
the encoder 7. tiie joint flap 2 reaches the start point of 
the gluing area at distance D from tiie start point of tiie 
joint flap 2, which has been stored by tiie learning 

25 mode, and then the injection of glue 13 by the glue gun 
8a is started. Subsequently, the glue gun 8a continues 
the injection of glue 13. When tiie Joint flap 2 advances 
distance E after the start of injection, the injection of 
glue 13 by the glue gun 13 is stopped. Meanwhile, when 

30 tiie joint flap 2 reaches tiie start point at distance 
F (= D + HI) , which is obtained by correcting distance 
D, from tiie front end of the joint flap 2 white the passing 
position of the joint flap 2 is recognized, the injection of 
glue 13 by the glue gun 8b is started. Subsequently, tiie 

35 glue gun 8b continues the injection of glue 1 3. When the 
joint flap 2 advances distance G after the start of injec- 
tion, the injection of glue 13 by the glue gun 8b is 
stopped. 

As a result, as shown in FIG. 2, the glue gun 8a 
40 applies the glue 13 of three glue lines Na continuously 
in section E with a spacing of D provided from the front 
end of the joint flap 2 as shown in FIG. 2 by using tiie 
glue applying head 21 a, and on the other hand, the glue 
gun 8b applies the glue 13 of one glue line Nb continu- 
es ously in sectk)n G witii a spacing of F provkJed as 
shown in FIG. 2 by using the glue applying head 21b. 

In the ordinary mode, after the gluing electrical con- 
trol panel (control unit) 9 detects tiie rear end of ttie cor- 
rugated board sheet 1 (that is, the rear end of the joint 
50 flap 2) passing through the detection point of the sheet 
end detection sensor 3 by using ttie sheet end detection 
sensor 3, electrical masking is carried out until the front 
end of ttie next corrugated board sheet 1 (tiiat is, tiie 
front end of tiie joint flap 2) arrives at the detection point 
55 of tiie sheet end detection sensor 3, so that even if a 
board scrap flies to a position between tiie corrugated 
board sheet 1 fed sequentially and tiie next corrugated 
board sheet 1, mistaken detectton such that tiie board 
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scrap is taten for the corrugated board sheet 1 is pre- 
vented. Therefore, gluing can be done properly, and the 
occurrence of a problem such as a discontinuous glue 
line can be prevented, so that the machine is prevented 
from being stopped by the occun-ence of a problem. 

For this reason as well, the rate of operation of the 
box manufacturing machine can be increased, so that 
the productivity can be enhanced significantly. 

Moreover, plural kinds of glue lines Na and Nb with 
a different number of lines and different applying posi- 
tions can be applied easily by very simple setting. 

Also, according to the gluing apparatus, when the 
three-way switching valve 15 is operated, for example, 
manually, the water 18 in the water pressure-feeding 
tank 19 is supplied to the glue guns 8a and 8b, and by 
this operation, the interior of the glue gun and the tip 
end glue applying head (nozzle) portion ts cleaned, so 
that clogging caused by the solidification of glue etc. 
can be eliminated. 

Also, while monitoring the monitor TV glue inspec- 
tion screen 11, if a problem such as a discontinuous 
glue line occurs, the supply of the corrugated board 
sheet 1 is stopped automatically, or the defective sheet 
can be selected (removed) easily in the subsequent 
process by displaying the position of defective sheet 
from the final position. In addition to the ak>ave-men- 
tioned control, other control can be carried out, for 
example, so as to inform the operator of the defective 
state using alarm means such as a revolving light or a 
buzzer if a problem occurs. 

The present invention is not limited to the above 
embodiment, and, for example, many glue guns may be 
provided. In this case as well, the operational timing of 
each glue gun can be set easily by the setting of the cor- 
rection value with respect to the basic timing. In addition 
to this, various nrKXlifications may be made in the 
present invention without departing from the scope of 
the invention as defined by the appended claims. 

According to the glue gun type gluing apparatus of 
the present invention defined in claim 1 . the following 
effects can be achieved. 

Since the acquisition of detection signals by the 
sheet end detection sensor in the zone outside the area 
of joint flap is restricted, the malfunction of sheet end 
detection sensor caused when the corrugated board 
sheet is running, for example, mistaken detection of 
sensor caused by flying board scraps is prevented, so 
that machine shutdown caused by this mistaken detec- 
tion can be prevented. 

Since the glue gun can be operated by automatic 
control after the length and position of the joint flap, 
which is a joint portion of corrugated board sheet are 
measured in the learning mode, the control of the glue 
gun is made easy, and for example, a plural number of 
glue lines can be applied automatically and exactly in 
the area of joint flap. 

According to the glue gun type gluing apparatus of 
the present invention defined in claim 2, since plural 



sets of glue guns are provided, and based on the oper- 
ational timing of one glue gun, the operational timings of 
other glue guns are connected and set, plural kirxis of 
glue lines with different lengths can be applied in the 
5 area of joint flap. 

Claims 

1 . A glue gun type gluing apparatus comprising a glue 
10 gun (8a;8b) for applying glue to a gluing area in a 

joint flap (2) of a corrugated board sheet (1) for 
manufacturing a box, which runs on a box manufac- 
turing line, a sheet end detection sensor (3) for 
detecting the front and rear ends of the corrugated 
15 board sheet (1). an encoder (7) for measuring the 
travel distance of the conugated board sheet (1), 
and a control unit (9) for controlling the operation of 
the glue gun. the control unit (9) having a learning 
mode in which it is adapted to learn and store the 
20 position of gluing areas on the basis of irrfbrmation 
from the sheet end detection sensor (3) and the 
encoder (7) while the corrugated board sheet (1) is 
run at a low speed, arxJ an ordinary mode in which 
it is adapted to restrict the acquisition of detection 
signals by the sensor (3) during the time from the 
passing of the end point of the joint flap (2) to the 
anrival of the start point of the next joint flap (2) 

2. A glue gun type gluing apparatus comprising: 

a glue gun (8a:8b) for applying glue to a gluing 
area in a joint flap (2) at the side end of a corru- 
gated board sheet (1) for manufacturing a box, 
which runs on a box manufacturing line; 

35 a sheet end detection sensor (3) for detecting 

that the front and rear ends of said joint flap of 
a corrugated board sheet (1) running on said 
box manufacturing line have arrived at a prede- 
termined position; 

40 an erxxxier (7) for measuring the travel dis- 

tEince of a corrugated board (1) running on said 
box manufacturing line; and 
a control unit (9) for controlling the operation of 
said glue gun (8a: 8b), 

45 said control un'rt (9) being adapted to execute a 

learning mode in which the distance between 
the start and end points of said Joint flap (2) of 
a corrugated Ixjard sheet (1) running on said 
box manufacturing line is established on the 

so basis of detection information from said sheet 

erxi detection sensor (3) and measurement 
information from said encoder (7) while a corru- 
gated board sheet is run at a low speed below 
a predetermined speed on said box manure- 

55 taring line, and the positions of start and end 

points of said gluing area with respect to the 
passing of start point of said joint flap are 
learned and stored, and 
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an ordinary mode in which the operation of said 
glue gun is controlled at an injection start and 
end timing based on the positions of start and 
end points of said gluing area with respect to 
the passing of a start point of said joint flap 5 
stored in said learning mode and information 
from said sheet end detection sensor and said 
encoder, and the acquisition of detection sig- 
nals by said sheet end detection sensor is 
restricted during the time from the passing of w 
the end point of said joint flap of a oormgated 
board sheet to the an^ival of the start point of 
said joint flap of the next corrugated board 
sheet on the t)asis of detection information 
from said sheet end detection sensor (3). is 

A glue gun type gluing apparatus according to claim 
2. wherein said glue gun consists of at least two 
sets of glue guns (8a.8b} having one to several noz- 
zles, with the injection start and end timing of one 20 
glue gun among these plural glue guns being taken 
as the reference timing, said control unit (9) being 
arranged to store, in advance, a correction value 
regarding the injection start and end timing of other 
glue guns, and said plural glue guns being operated zs 
on the basis of said reference timing and said cor- 
rection value by said control unit (9). 
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